Effect of pre- and postnatal essential fatty acid deficiency on brain development and myelination.
Pregnant mice were fed an essential fatty acid (EFA) deficient diet from day 1 of gestation. Several biochemical parameters of postnatal brain growth and myelination were measured on their progeny and compared with controls fed a normal diet containing 4% corn oil or a commercial breeder diet. Measurements of brain DNA, RNA and protein content of the EFA deficient mice suggested a retardation of brain growth and development of about 1 week compared to controls, with the most striking differences noted at ages below 15 days. DNA content of both control and experimental mice became comparable at 20 to 22 days but brain protein and RNA content remained lower in deficient mice at all ages studied. The levels of several myelin specific constituents were also measured in experimental and control brains. The brain galactolipid content was severely depressed at levels 21% of controls at 40 days of age. Proteolipid protein was also significantly reduced (23% of controls at 40 days of age). In contrast, the activity of the myelin marker enzyme, 2',3'-cyclic nucleotide-3'-phosphodiesterase, appeared to be totally unaffected by EFA deficiency. The results indicate that pre-and postnatal EFA deficiency results in a retardation of brain development and a profound reduction of some but not all myelin specific components.